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Abstract

Title of Research Paper: Competitive Appraisal of Shanghai Container Port
in East Asian Regions
Degree: Master of Science in International Transport and Logistics

This research paper is a study of competitve appraisal of Shanghai Container Port in
East Asian Region. By careful selection of the some competitors in East Asian,
Shanghai Container Port can be compared with those competitors in different factors
including port natural condition,port operating condition, port service level and port
developing capabilities.

In order to give a more specific comparision, the factor system should be estalished
to evaluate the port competiveness of each port. The Delphi Method is used to
appraise the factors. With a fuzzy comprehensive evaluation model , the final result
can show a direct ranking of the each port and consequently figure out the main
competitors of Shanghai Container Port. The strength and the weakness of Shanghai
Container Port will be more obvious through the comparison with the competitors.
Only through make full use of the strength and make up for the weakness can
Shanghai Container Port enhance the competitiveness in order to be the international
shipping center in the long term.

Key words:Port competiveness, Factor System, Fuzzy Comprehensive Evaluation
Model.

iv

TABLE OF CONTENTS
Declaration................................................................................................................... ii
Acknowledgments ...................................................................................................... iii
Abstract....................................................................................................................... iv
TABLE OF CONTENTS............................................................................................. v
List of Tables ............................................................................................................. vii
List of Figures............................................................................................................ vii
List of Abbreviations ................................................................................................ viii
Chapter 1 Introduction ................................................................................................. 1
1.1 Background.................................................................................................... 1
1.2 Literature Review .......................................................................................... 2
1.2.1. Selection of competitors .................................................................... 2
1.2.2. Methodology...................................................................................... 4
1.2.3. Existing Problems .............................................................................. 5
1.2 Research Purpose........................................................................................... 6
1.3 Research Methodology .................................................................................. 6
1.4 Difficulties ..................................................................................................... 7
Chapter 2 The Analysis of Shanghai Container Port................................................... 8
2.1 Introduction of Shanghai Container Port ....................................................... 8
2.2 Container Terminal Segment in Shanghai Container Port............................. 8
2.3 The Strategies of Shanghai Container Port.................................................. 12
Chapter 3 The competitive pattern and the selection of competitors ........................ 13
3.1 The competitive pattern of container ports in East Asian Region ............... 13
3.2 The selection of Shanghai Container Ports’ competitors............................. 15
Chapter 4 The Factor System and Fuzzy Comprehensive Evaluation....................... 17
4.1 The introduction of Delphi methods............................................................ 17

v

4.2 The selection of factors................................................................................ 17
4.2.1 Port natural condition........................................................................ 18
4.2.2 Port operating condition.................................................................... 18
4.2.3 Port service level............................................................................... 19
4.2.4 Port developing capability ................................................................ 19
4.3 Evaluation of the factors .............................................................................. 20
4.3.1 The collection of fundimental statistics ............................................ 20
4.3.2 Standardization of the fundamental statistics ................................... 22
4.4 Fuzzy Comprehensive Evaluation Model.................................................... 23
4.4.1 The Set of Weighting Rate of Factors .............................................. 24
4.4.2 The Fuzzy Relationship Matrix ........................................................ 24
4.4.3 The Evaluation Results of Secondary and Elementary Factors........ 24
Chapter 5 Conclusion and Suggestions ..................................................................... 26
5.1 Competitive Appraisal of Shanghai Container Port with other competitors 26
5.1.1Single Factor Appraisal ..................................................................... 26
5.1.2 Comprehensive Factors Appraisal .................................................... 31
5.2 Suggestions .................................................................................................. 32
Reference .................................................................................................................. 34
Appendix Ⅰ.............................................................................................................. 37
Appendix II.............................................................................................................. 38

vi

List of Tables
Table 1 Shanghai Container Terminal Statistics.................................................. 9
Table 2 Top 20 World Container Ports: 2000, 2007 and 2008

(Thousands

TEUs)................................................................................................... 13
Table 3 Fundamental statistics........................................................................... 21
Table 4 Standardized Statistics .......................................................................... 22
Table 5 Weighing Rate of Each Factors ............................................................ 23
Table 6 The Questionaire of Port Competitiveness Factor Evaluation ............. 37
Table 7 The Questionaire of Port Competitiveness Factor Weighing Rate....... 39

List of Figures
Figure 1 Geographical Location of Shanghai Container Terminals .................... 9
Figure 2 Shanghai Container Throughput ......................................................... 12
Figure 3 Map of main ports in East Asia .......................................................... 15
Figure 4 The comprehensive evaluation of port natural condition in East Asia 27
Figure 5 The comprehensive evaluation of port operaing condition in East Asia
........................................................................................................... 28
Figure 6 The comprehensive evaluation of port service level in East Asia....... 29
Figure 7 The comprehensive evaluation of port developing capability in EastAsia
........................................................................................................... 31
Figure 8 Comprehensive Competitive Appraisal of container ports in East Asia
................................................................................................................... 31

vii

List of Abbreviations
EDI: Electronic Data Interchange
OSC: Ocean Shipping Consultants
TEU: Twenty-foot Equivalent Unit
WGQ:Waigaoqiao Port Area

viii

Chapter 1 Introduction
1.1 Background
Since 1990s the East Asian region has created a tremendous economic growth caused
by international trade , which directly create huge demand in shipping.

Ocean Shipping Consultants 1 (2003) have estimated that total world container port
demand will be 527-620 million TEUs in 2015, with East Asian’s demand expected
to expand at an above average rate and handling 250-300 million TEUs.

Such great volume in shipping leads to ever-increasing competition among ports in
East Asia. Since 1990s, many countries in East Asia have been focusing on the
construction of the international shipping center. For example, South Korea and
Japan are struggling for the international shipping center in East Asia. South Korea
has commenced expanding the ports to construct a logitic center in Northeast Asia
where Port of Busan and Gwangang will be the central ports.While Japan aim to
regain the international shipping center in Asia by optimizing and intergrating the
port resources.Therefore, The constrction such as logistic centers,free trade zones
and other similar actions have taken place in East Asian region so as to remain and
obtain their overall attractiveness and competitiveness in absorbing more foreign
containers to be transshipped in their own port.

The central government of China also has been taking actions to transform Port of

1

OCS, 2003. World Containerport Outlook to 2015. Ocean Shipping Consultants, London.
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Shanghai into a global shipping center since 1996. Over the past 13 years, now
Shanghai Port has the largest cargo throughput in tonnage and the second largest
container throughput in the world.

But we cannot ignore that when we view in the geographical context of East Asia,
which is characterized by long coastlines with large islands in close proximity, the
hinterlands of major container ports in East Asia typically extend beyond their
continental confines to include nearby regions located offshore.

For example, the hinterland of Pusan includes not only South Korea but also parts of
Northern China and even Japan. Now we encounter such kind of circumstances that
Shanghai Container Port shares the hinterland with the other major container ports in
eastern Asia. Thus, in order to sustain and obtain the competitiveness of Shanghai
Container Port, the competitive appraisal of Shanghai Container Port compared with
other major container ports within the East Asia region is remarkable necessary.

1.2 Literature Review
1.2.1. Selection of competitors
Among all the current literatures, different authors hold different ideas that which
ports are the competitors of Shanghai Container Port in east Asian Region.

Gao (2004) firstly chose Dalian , Tianjin, Qingdao, Busan, Kobe, Ningbo, Kaohsiung,
Shenzhen, Hong Kong as Shanghai’s potential competitors. And after the qualitative
methodology she classified those 10 ports into four categories:
1. International container transshipment hub port: Hong Kong

2

2. Regional container hub port: Busan, Kaohsiung, Shenzhen and Shanghai
3&4. Regional container main route port: Dalian , Tianjin, Qingdao, Kobe and
Ningbo.

Therefore, Shanghai Port’s main competitors are Busan, Kaohsiung and Shenzhen
which are in the same category.

However, Huang et al (2004) determine the competitors are Singapore, Hong Kong,
Shenzhen, Kaohsiung, Qingdao, Busan, Kobe and Shanghai since six of them are the
top six ports in the world at that time and the other two are have advantages in their
own region.

And Tsai et al (2008) picked up Hong Kong, Singapore, Busan, Kaohsiung and
Shanghai as studying ports since they all have been ranked as the top five global
ports since 2001.And then the classify those five ports by political risks.

For micro-risks, the five ports were categorized into three groups: Singapore was
ranked alone as the first group with the lowest micro-risk, which was statistically
lower than the second group of Hong Kong and Busan. Shanghai and Kaohsiung
remained together in the third group with the highest micro-risk. On the other hand,
for macro risk, the five ports were divided into two groups: the first group of Hong
Kong and Singapore, and the remaining three ports as the second group. Ports in the
same group have similar political influences on the carrier business environments.
Finally, for the political risk in general, Hong Kong and Singapore were categorized
in the first group, with the lowest political risk. Busan alone identified by itself as the
second group. It was followed by the third group of Shanghai and Kaohsiung.
However, there remains a doubt that whether the authors should regard Singapore as
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a competitor of Shanghai Container Port when discussing the competitiveness of
container ports in East Asian Regions since it is not correct in geographical concept.
1.2.2. Methodology
The authors also use different kind of methodology to measure the competitive
power of the ports.

Yap et al (2008) introduced unit root test, cointegration test and error correction
model (ECM) as research methodology.

Tsai et al (2008) developed a port-to-port comparative political risk assessment and
conducts a case study of the political environment evaluations of five East Asian
ports: Hong Kong, Singapore, Busan, Kaohsiung and Shanghai.

This system approach consists of political risk factor identification, risk measurement
and assessment processes using the three methods of Delphi, analytic hierarchy
process and Ward’s clustering. Finally, the five ports were statistically clustered into
three groups to signify the differences in their political environments.

Zhang et al (2008) used Fuzzy Comprehensive Assessment on their Research on the
Container Port's Market Competition Power. The final ranking is Busan, Shanghai,
Shenzhen and Kaohsiung, Busan is the most competitive.

Yeo et al (2008) empirically investigate a structure for evaluating container ports in
Korea and China using factor analysis to identify the components which influence
competitiveness. The analytical structure for evaluating port competition between

4

Korea and China includes qualitative components including professionals and skilled
labour force in port operations and their stability, and quantitative components
including water depth in the approach channel and at berth, inland transportation cost
and free dwell time on the terminal. Key factors for port competitiveness have
shifted away from hardware and labour towards software and technology, implying
that the most competitive ports rely on efficient hinterland logistics systems. Other
interesting components included the availability of a vessel berth on arrival in port.
Port competitiveness requires more infrastructures combined with high levels of
operational management. Enhanced port competitiveness, as perceived in Korea and
China, requires not simply increased port investment but also high quality port
service and technology focused port operations.
1.2.3. Existing Problems
We can conclude from the above explanation that the there exists various
methodologies but it doesn’t mean that the evaluation methods are matured. Some
problems also exist:

Which kind of methodology to choose in practice?
How to avoid the difference of result if using different kind of methodology?
How to make sure the objectivity in empirical investigation?

All these problems need to be improved in later research.What’s more, the existing
researches are a little bit out of date since the current status of Shanghai Container
Port has been changed a lot because of the establishment of Yangshan Deep Sea Port.
The competitiveness of Shanghai Container Port has been promoted and the
government support can be regarded as an accelerator for Shanghai to become a

5

global shipping center.

Lastly, as a factor of financial crisis, the competitiveness of the container ports and
the influential factors must have changed a lot.
All these problems need to be further discussed and investigated.

1.2 Research Purpose
The first purpose of the research is to find out which ports are the main competitors
of Shanghai Container Port in East Asian.

The second purpose of the research is to find out the influencing factors which are
closely related to container port competitiveness and set up an Evaluation of Index
System by using quantitative method.

The final purpose of the research is to compare Shanghai Container Port with main
competitors in different aspects. From the Evaluation of Index System we can obtain
an overall mark of each port as well as classified marks for each influencing factors.
From such kind of marks we can conclude the superior and inferior aspects of
Shanghai Container Port and then try to give suggestion which are useful to improve
the competitiveness of Shanghai Container Port and narrow the gap to the global
shipping center.

1.3 Research Methodology
One methodology in this research paper is the Delphi method. By using the Delphi

6

method we can get a collect and distill the judgments of experts from a series of data

about the influential factors of the container port conpetitiveness.

The other methodology is Evaluation of Index System and Fuzzy Comprehensive
Assessment. From the final mark we can rank the competing ports from the overall
mark. From the respective mark we can know what are the advantages and
disadvantages of each competitor .This methodology can provide a
systemic cognition of the competitiveness of Shanghai Container Port compared with
other major container ports in East Asia.

1.4 Difficulties
The collection of the questionnaire:
In this paper the Delphi method will be used to collect the marks for the influential
factors of the relating container ports. The author may encounter difficulty in the
selection of the experts and the collection the questionnaire. What’s more, how to
avoid the subjectivity of this method is another tough problem.

The methodology:
When using the methodology to evaluate the competitiveness of the container ports,
the author may have difficulties since the methodology is not familiar to the author.
Thus, the author aims to find more references about the methodology.
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Chapter 2 The Analysis of Shanghai Container Port
2.1 Introduction of Shanghai Container Port
2

Shanghai Port is faced towards the northern and southern coastal seas of China and

the oceans of the world, and is linked with the Yangtze River and the inland
waterways of Yangtze River Valley region such as Jiangsu, Zhejiang and Anhui
provinces etc. Port of Shanghai serves vast hinterland in the Yangtze River Delta and
the entire Yangtze River valley. These areas will prove to be the powerhouse for the
sustainable growth of the Port of Shanghai which can be reflected at import/export
trade volume.

3

According to a news conference held by the Shanghai municipal government, in

2009 Port of Shanghai's cargo throughput stood at 590 million tons and ranked first
in the world for the fifth consecutive year. Its container throughput reached 25
million standard containers, ranking second in the world for the third straight year.

2.2 Container Terminal Segment in Shanghai Container Port
There are three major container port areas, namely Wusong, Waigaoqiao and
Yangshan in Shanghai Port.Wusong port area consists of Zhanghuabang,Jungonglu
and Baoshan terminals.Waigaoqiao port area can be classified as WGQ Phase
1,2&3,4 and 5 terminals.Yangshan Deep Port Area is composed with Yangshan1&2
and Yangshan 3&4.The geograhic location of each terminal can be found out in
Figure 1.
2

Inspired by http://www.portshanghai.com.cn/en/channel1/channel11.html

3

People’s Daily Online (2010,January 23rd)
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Figure 1 Geographical Location of Shanghai Container Terminals
Source：
http://www.sctport.com.cn/newsctsite/kbindex.jspa?page=767493788088919823839
28974407887939198937897933893919478157674937880889198504538263025&id
=150&pid=75

Table 1 Shanghai Container Terminal Statistics
Number
Area

Operator/Teminal

Quay

water

Length

depth

784

-12.5

of
Berths

Wusong
Area

Shanghai Container Terminal
3

（Zhanghuabang）

9

Shanghai Container Terminal（Jungonglu）

4

857

-10.5

Shanghai Container Terminal（Baoshan）

3

640

-10.5

3

900

-12

5

1566

-13.2

4

1250

-14.2

4

1100

-12.8

9

3000

-16

7

2600

-17.5

Shanghai Pudong International Container
Terminal（WGQ Phase 1）
SIPG Zhendong Container Terminal
Waigaoqiao
Area

（WGQ Phase 2-3）
Shanghai East Container Terminal
（WGQ Phase 4）
Shanghai Mingdong Container Terminals
（WGQ Phase 5）
Shanghai Shengdong International

Yangshan
Container Terminal（Yangshan Phase 1-2）
Deep Port
Shanghai Guandong International Container
Area

Terminal （Yangshan Phase 3-4）

Source：Drawn by the author ©Copyright YIN Leyi WMU-SMU(ITL 2010), inspired
by http://www.portshanghai.com.cn/en/

Table 1 is a statictics summary made by the author from the port of Shanghai’s
website.With the construction of Yangshan Deep Port Area, the incapability of
welcoming container vessles with large draft to call Shanghai will be a outdated
news owing to the increased water depth in the channel and nearby the berth.

10

4

“MSC IVANA” with a maximum draft of 15.6m once sucessfully called Yangshan
Phase 3 Terminal will establish an epochmaking landmark for Shanghai Container
Ports to attract more vessel to call Shanghai and more cargoes to be transhiped in
Shanghai.

The increase in the number of berths which resulted from the new built terminals will
correspondingly decrease the waiting time of vessels spend at the anchorage, the
turnaround time in the port area will have a dramatic decrease.

Based on the above reasons, the container throughput Of Shanghai Container Port
has been increasing in a more than 25% annual rate from the year 1993 to
2006.Shanghai Container Port has consecutively ranked 1st in the terms of tonnage
and 2nd in the terms of containers.

4

Seen from http://news.163.com/09/0719/10/5EJ09FH6000120GR.html
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Figure 2 Shanghai Container Throughput
Source: http://www.portshanghai.com.cn/en/channel1/channel16.html

2.3 The Strategies of Shanghai Container Port

In the long term, Shanghai Container Port hold the vision to be the international
shipping center with a sustained, healthy and fairly fast growth of its
container-related businesses and major breakthroughs in the transshipment business.

However, the realization of the long term vision is on the basis of standing out from
the powerful competitors in East Asia and upgrade ability to gather cargo within the
Northeast Asia region, and achieve seamless connections of Yangtze River, coastal
and international transshipment.
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Chapter 3 The competitive pattern and the selection of
competitors
3.1 The competitive pattern of container ports in East Asian Region
Table 2 Top 20 World Container Ports: 2000, 2007 and 2008
Rank Rank Rank
in
in
in
2000 2007 2008
2
1
1
6
2
2
1
3
3
11
4
4
3
5
5
13

7

6

65
38
5
24
9
4
10
32
12
7
8
113

11
12
6
10
9
8
14
17
16
13
15
18

7
8
9
10
11
12
13
14
15
16
17
18

17

20

19

14

19

20

Port name

Country

Singapore
Shanghai
Hong Kong
Shenzhen
Busan

Singapore
China
China
China
South Korea
United Arab
Dubai
Emirates
Ningbo
China
Guangzhou
China
Rotterdam
Netherlands
Qingdao
China
Hamburg
Germany
Kaohsiung
Taiwan
Antwerp
Belgium
Tianjin
China
Port Klang
Malaysia
Los Angeles
United States
Long Beach
United States
Tanjung Pelepas
Malaysia
Bremen/
Germany
Bremerhaven
New York/
United States
New Jersey

(Thousands TEUs)

2000

2007

2008

17,040
5,613
18,098
3,994
7,540

27,932
26,150
23,881
21,099
13,270

29,918
27,980
24,248
21,414
13,425

3,059

10,653

11,828

902
1,430
6,280
2,120
4,248
7,426
4,082
1,708
3,207
4,879
4,601
418

9,360
9,200
10,791
9,462
9,900
10,257
8,177
7,103
7,120
8,355
7,312
5,500

11,226
11,001
10,800
10,320
9,700
9,677
8,664
8,500
7,970
7,850
6,488
5,600

2,712

4,892

5,501

3,050

5,400

5,265

Source: summarised from
http://www.bts.gov/publications/americas_container_ports/2009/html/table_05.html
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From the Table 1, we can easily conclude that great developments have been taken
place in East Asian Region. Top 10 container ports are all in East Asian excluded
Singapore, Dubai and Rotterdam in the year of 2008.Among those ports, the
container ports in mainland China had remarkable performance including Shanghai.
Despite the great development ports in East Asia have achieved, the competion
among those ports are graually fierce day. Hongkong used to be the leader in East
Asia, but now Shanghai has taken the place of Hongkong.Meanwhile Shenzhen,
Ningbo and Qingdao are willing to overtake higher rank in tremandous
speed.Hongkong, Busan and kaohsiung also enable to remain their position in
container ports competitiveness. The ports in Japan even refuse to admit being
inferior and still struggle for the regaining the international shipping center in Asia.

The competitive pattern of container ports in East Asia can be regarded as a
complicated situation :the competitors are all ambitious and powerful.

14

3.2 The selection of Shanghai Container Ports’ competitors

Figure 3： Map of main ports in East Asia
Source：http://www.mapsofworld.com/world-sea-ports-map.htm

The competitors should at least be comparable with Shanghai Container Ports in
comprehensive competitiveness.

For the geographic reason, Shanghai Container Ports’ Competitor should be
primarily selected in mainland China, South Korea, Japan, Chinese Taipei and Hong
Kong.

In a more detailed geographic region, the competitors can be selected as follows:
1) the delta of Pearl River: Hong Kong and Shenzhen
Hong Kong remains competitive for decades of time and Shenzhen is most
promising in the young competitors with fast development.

15

2) Korea: Busan
Busan remain stable in the rank of world container ports and it is announced by
Korea Government to be constructed as a logistic center in Northeast Asia.

3) Japan: Tokyo
5

Although Tokyo only 24th in world's busiest container seaports and lost 10 positions

compared with it used to be in 1997, Tokyo container port still ranks the first in
Japan. And Japan an is still one of the most important countries in East Asia which
has great amount of trade volume and will contribute a lot to sea tranport.

4) Chinese Taipei: Kaohsiung
Kaohsiung is the industrial centre of Chinese Taipei and has advantageous natural
condion and geogrphical location.

From the above discussion, the competitors of Shanghai Container Port should be
determined as Hong Kong, Shenzhen, Busan, Tokyo and Kaohsiung.

5

List of world's busiest container ports,

http://en.wikipedia.org/wiki/List_of_world's_busiest_container_ports#2004
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Chapter 4 The Factor System and Fuzzy Comprehensive
Evaluation
4.1 The introduction of Delphi methods
6

The Delphi method is based on structural surveys and makes use of the intuitive

available information of the participants, who are mainly experts.The experts answer
questionnaires in two or more rounds. After each round, a facilitator provides an
anonymous summary of the experts’ forecasts from the previous round. Thus, experts
are encouraged to revise their earlier answers in light of the replies of other members
of their panel. It is believed that during this process the range of the answers will
decrease and the group will converge towards the "correct" answer.

The Delphi Method is an expert survey in two or more rounds. The advantage of
Delphi Method compared with the one-round expert survey is that the Delphi
Method avoid the subjectivity of single expert and can make up the previous round’s
inadvisable judgment under the influence of their experts’ matured opinions.

4.2 The selection of factors
When selecting the influencial factors of port competitiveness, the main components
can be regarded as port natural condition, port operating condition, port service level
and port developing capability.

Each of the elementart factors can be further classified respectively into several

6

Caught from http://en.wikipedia.org/wiki/Delphi_method
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secondary factors.

4.2.1 Port natural condition
Port naturall condition consists of water depth in channel and nearby berth, annual
real working days of ports and the hinterland resources.

Water depth is significant important to port commetitiveness since the larger the
depth is ,the larger the vessel the port can operate. Take Shanghai Container Port as
an example, the port cannnot operate the vessel whose draft is more than 10m unless
the constrution of Yangshan Deep Port.

Annual real working days also has great impression on the commetitiveness of
container ports. 7 Shanghai Ports’ annual working days is only 315 days due to the
typhoon and poor weather.During the out of work days, the vessels will have to wait
at the anchorage or change to call other competitor’ s ports which will adversely
reflect the turnaround time of vessels and throughput of the ports.

The hinterland resource is an essencial factor since it may produce mass trade
volume to be transported by container vessel.

4.2.2 Port operating condition
Port operating condition composed the current throught of the container port, the
number of berths, the frequency of container’s calling and diversity of shipping
7

Found from http://www.nb-zsport.gov.cn/html/nb-zsport/gkxwView/2009031657090.html
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routes of the container ports.

All the secondary factors in the port operating condition segment can directly reflect
the scale of the port and the scope of the port service.

4.2.3 Port service level
Port service level can be classified into port costs , port dwell time and the appication
of EDI system.

Port cost will be a crucial reason for shippers to determine whether the containers
should be operatered in this port or the other ports where offering cheaper price.
Port dwell time is a reflection of the effiency of port facilities and stevedore labors.
The application of EDI system is the motivation of the automatic work in the port
area.

4.2.4 Port developing capability
Port developing capability includes government policy, economic growth of the
surrouding regions and strategic developing plan.

Government policy may lie in the development of the free trade zone to attact more
transhipment cargoes.

Economic growth of the relavant regions will be a strong supporter of the container
ports to be more powerful.

19

Strategic developing plan is an accelerator of the development of the ports.

4.3 Evaluation of the factors
4.3.1 The collection of fundimental statistics
There are altogether four elementary factors and thirteen secondary factors, in which
both the elementary factors and secondary factors should be given a weighing
rate .And thirteen secondary factors should be given a number to evalutate the
comparative competitiveness of each port.

The thirteen secondary factors can be devided into two parts: One is quantative
factors which have accurate figures.The other is qualitative factors which have no
access to collect figures and should be judged by the experts to evalutate by marking.

The quantitative factors in this system are the throughtput and the number of berths
in each container ports.The throughput of each ports can be figured out from Table 2
while the number of berths can be concluded from Table 1 and found from the
Internet.

The other eleven factors will be regarded as qualitative factors for which should be
given a mark ranging from [0,10] .

The Delphi Method is used in this judgement.The author sent out 20 folds of
questionaire to the experts and give them the feedback after collecting the
questionaire. After two rounds’evaluation, there are altogether 14 effective folds.

20

The average mark of each port together with the accurate figures are intergrated in
Table 3. 8

Table 3 Fundamental statistics
Ports
factors
water depth
annual working days
hinterland resource
throughput
number of berths
frequency of
container ship’s
calling
diversity of shipping
routes
port cost
port dwell time
EDI system
government policy
economic growth
strategic developing
plan

Hong
Kong
14.5
8.2
9
24248
19

Shenzhen

Busan

Tokyo

kaohsiung

Shanghai

16
8.3
8.8
21414
23

13
6.3
7.9
13425
29

12
8
8.5
4271
14

14.2
7.9
8.7
9677
18

13.2
6
9.3
27980
42

8.9

8.6

7.6

4.5

6.4

8.9

8.7

8.2

7.8

4.8

6.6

8.6

7.8
8.4
8.6
8.8
8.5

8.6
7.3
7.8
8.9
8.7

7.5
7.3
8.3
8.5
7

4.2
8.2
7.9
7.8
6.9

7.2
6.9
8.5
8.3
6.6

8.2
6.4
8.9
9.2
9.4

7.9

8.3

6.8

7.5

6.9

8.8

Source: Drawn by the author ©Copyright YIN Leyi WMU-SMU(ITL 2010),
intergated from questionaire and accurate figures

8

Gatherd from www.portshanghai.com.cn (Shanghai )
www.kbb.gov.tw (kaohsiung)
http://www.kouwan.metro.tokyo.jp/english/index.html (Tokyo)
www.szport..net (Shenzhen)
www.pdc.gov.hk (Hongkong)
www.busan.go.kr (Busan)
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4.3.2 Standardization of the fundamental statistics
In order to fall each statistic in the period of [0,1] ,the fundamental statistics should
be standardized by following method:

Xij=

Xij '− Xj min'
(Xjmax’ is the maxium in Xij and Xjmin’ is the minium in Xij)
Xj max'− Xj min'

For example, the standardized statistic for water depth in Hong Kong is
X11=

X11 − X14 14.5 − 12
=
=0.625
X12 − X14 16 − 12

After all the cauculation, the standardized statistics can be sent out in Table 4.

Table 4 Standardized Statistics
Ports

Hong
Shenzhen
Kong
0.625
1.000
0.957
1.000
0.786
0.643
0.843
0.723
0.179
0.321

factors
water depth
annual working days
hinterland resource
throughput
number of berths
frequency of container
1.000
ship’s calling
diversity of shipping
1.000
routes
port cost
0.818
port dwell time
1.000
EDI system
0.727
government policy
0.714
economic growth
0.679
strategic developing plan 0.550

Busan

Tokyo

0.250
0.130
0.000
0.386
0.536

0.000
0.870
0.429
0.000
0.000

0.550
0.826
0.571
0.228
0.143

0.300
0.000
1.000
1.000
1.000

0.932

0.705

0.000

0.432

1.000

0.872

0.769

0.000

0.462

0.974

1.000
0.450
0.000
0.786
0.750
0.750

0.750
0.450
0.455
0.500
0.143
0.000

0.000
0.900
0.091
0.000
0.107
0.350

0.682
0.250
0.636
0.357
0.000
0.050

0.909
0.000
1.000
1.000
1.000
1.000
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kaohsiung Shanghai

Source: Drawn by the author ©Copyright YIN Leyi WMU-SMU(ITL 2010), after
calculation.

4.4 Fuzzy Comprehensive Evaluation Model

By using the Delphi method again , we can collect the weighing rate of each factors
similarily which illustrated in Table 5.

Table 5 Weighing Rate of Each Factors
elementary factor

weighing
rate

Port natural
condition

0.28

Port operating
condition

0.3

Port service level

0.21

Port developing
capability

0.21

secondary factor

weighing rate

water depth
annual working days
hinterland resource
throughput
number of berths
frequency of container
ship’s calling
diversity of shipping routes
port cost
port dwell time
EDI system
government policy
economic growth
strategic developing plan

0.35
0.35
0.3
0.29
0.31
0.22
0.18
0.45
0.38
0.17
0.38
0.31
0.31

Source：Drawn by the author ©Copyright YIN Leyi WMU-SMU(ITL 2010),
summaried from the questionaire
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4.4.1 The Set of Weighting Rate of Factors
Now the author determine the set of elementary factor weighing rate as
A=(a1,a2,a3,a4)=(0.28,0.3,0.21,0.21)
The set of secondary factor weighing rate consists of four components :
B1=(0.35,0.35,0.3)
B2=(0.29,0.31,0.22,0.18)
B3=(0.45,0.38,0.17)
B4=(0.38,0.31,0.31)

4.4.2 The Fuzzy Relationship Matrix
Ri= (rij)nxm , rij represents the standardized statistic of j secondary factors in i
container ports
⎛ R1 ⎞
⎜
⎟
⎜ R2 ⎟
R= ⎜
M ⎟
⎜
⎟
⎜ Rm ⎟
⎝
⎠
⎛ 0.625 1.000 0.250 0.000 0.550 0.300 ⎞
⎟
⎜
For example, R1= ⎜ 0.957 1.000 0.130 0.870 0.826 0.000 ⎟
⎜ 0.786 0.643 0.000 0.429 0.571 1.000 ⎟
⎠
⎝

4.4.3 The Evaluation Results of Secondary and Elementary Factors
The evaluation result of the secondary factors can be calculated in following function::

For example, C1=B1*R1=(0.789,0.893,0.133,0.433,0.653,0.405)
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⎛ C1 ⎞
⎜ ⎟
⎜ C2 ⎟
Therefore, C= ⎜ ⎟ =
C3
⎜ ⎟
⎜ C4 ⎟
⎝ ⎠

⎛ 0.789
⎜
⎜ 0.700
⎜ 0.872
⎜
⎜ 0.652
⎝

0.893
0.671
0.621
0.764

0.133
0.572
0.586
0.234

0.433
0.000
0.357
0.142

0.653
0.288
0.510
0.151

0.405 ⎞
⎟
0.995 ⎟
0.579 ⎟
⎟
1.000 ⎟⎠

The evaluation result of the elementary factors can be calculated in following function:

D=A*C=(0.751,0.742,0.381,0.226,0.408,0.744)
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Chapter 5 Conclusion and Suggestions
5.1 Competitive Appraisal of Shanghai Container Port with other competitors

5.1.1Single Factor Appraisal
5.1.1.1 Port natural condition
1) water depth
The water depth condition of Shanghai Container Port has been improved a lot due to
the constrcution of Yangshan Deep Port, but not good enough as well.

2) annual working days
The annual working days of Shanghai Container Port is obviously inferior to other
competitors in East Asian.

3) hinterland resource
The hinterland resource of Shanghai Container Port is a remarkable advantage due to
the advantageous geographic location which is the Yangtze River Delta

4) the comprehensive evaluation of port natural condition in East Asia
Among all the ports shows in Figure 4, Shenzhen Container Ports has a best natural
condition while Shanghai Container Port was inferior to most ports.
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Port natural condition
1.000
0.800
0.600
0.400
0.200
0.000
Hong Kong

Shenzhen

Busan

T okyo

kaohsiung

Shanghai

Figure 4 the comprehensive evaluation of port natural condition in East Asia
Source: Drawn by the author ©Copyright YIN Leyi WMU-SMU(ITL 2010),
summaried from the calculation

5.1.1.2 Port operating condition
1) throughput
Shanghai Container Port has a biggest number of thoughput amongst those
competitors and also ranked the first in tonnage and the second in TEUs in the world.

2) number of berths
With the construcion of Yangshan Deep Port and the expansion of WGQ terminal,
the number of berths are comparative more than the other ports with in the East Asia.

3) frequency of container ship’s calling
Shanghai is superior to many competitors in the terms of frequency of container
ship’s calling.
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4) diversity of shipping routes
In the diversity of shipping routes, Hongkong is better than Shanghai Container
Ports.
5) the comprehensive evaluation of port operating condition in East Asia
Shanghai Container Port really has a good performance in the port operating
condition.

Port operating condition
1.200
1.000
0.800
0.600
0.400
0.200
0.000
Hong Kong

Shenzhen

Busan

T okyo

kaohsiung

Shanghai

Figure 5 the comprehensive evaluation of port operaing condition in East Asia
Source: Drawn by the author ©Copyright YIN Leyi WMU-SMU(ITL 2010),
summaried from the calculation

5.1.1.3 Port service level
1) port cost
When talking about the factor port cost, Shanghai Container Port enjoys the benefit
of relative lower terminal charge and the shippers can spend less money when they
choose to call Shanghai Container Port.

2) port dwell time
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Unfortunately, the dwell time in Shanghai Container Port is regarded the longest
which can be contributed to many reasons:
a. low efficiency of machinery and stevedores
b. long waiting time in the anchorage due to bad weather and port congestion

3) EDI system
The EDI system are widely used in Shanghai Container Port and can be thought of as
a great improvement of information technology.

Port service level
1.000
0.800
0.600
0.400
0.200
0.000
Hong Kong

Shenzhen

Busan

T okyo

kaohsiung

Shanghai

Figure 6 the comprehensive evaluation of port service level in East Asia
Source: Drawn by the author ©Copyright YIN Leyi WMU-SMU(ITL 2010),
summaried from the calculation

4) the comprehensive evaluation of port service level in East Asia
In the port service level segment, Hong Kong Container Ports is the strongest
because it used to be the leader in shipping industry for many years and all service in
Hong kong are in a high level.
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5.1.1.4 Port developing capability
1) government policy
Shanghai government always strongly support the development of Shanghai
Container Port and create many condition such as free trade zone and lower port
charge.

2) economic growth
Sustainable and stable economic growth in China as well as in Shanghai even in
the period of financial crisis will be beneficial to Shanghai Container Port.

3) strategic developing plan
Shanghai is aim to be the international shipping center and also struggle for realizing
the aim.

4) the comprehensive evaluation of port developing capability in East Asia
There is no doubt that Shanghai Container Port is the bellwether since the great
support by the government.

30

Port developing capability
1.200
1.000
0.800
0.600
0.400
0.200
0.000
Hong Kong

Shenzhen

Busan

T okyo

kaohsiung

Shanghai

Figure 7 the comprehensive evaluation of port developing capability in East Asia
Source: Drawn by the author ©Copyright YIN Leyi WMU-SMU(ITL 2010),
summaried from the calculation

5.1.2 Comprehensive Factors Appraisal

Comprehensive Factor Appraisals
0.800
0.700
0.600
0.500
0.400
0.300
0.200
0.100
0.000
Hong Kong

Shenzhen

Busan

T okyo

kaohsiung

Shanghai

Figure 8 Comprehensive Competitive Appraisal of container ports in East Asia
Source: Drawn by the author ©Copyright YIN Leyi WMU-SMU(ITL 2010),
summaried from the calculation
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The Figure 8 shows that the Hong Kong Container Ports remains to be most
competitive in East Asian. The next is Shanghai Container Port with main weakness
in natural condition and service level.

The unneglectable competitor of Shanghai Container Port is Shenzhen whose natural
condition is pretty good and the increasing rate is tremendous.

5.2 Suggestions

In order to realize the aim to be the international shipping center, what Shanghai
should really concerntrate on the following strategies:
1. Improving the port service level foremost
The port competition is not only in the segment of port hardware including port
infrastructure and facilities, what’s more important is in the service level.
Only by offering higher quality of service can Shanghai Container Port attract
ever-increasing transport and obtain sustainable development.

2. Enhancing the development of transhiped cargoes
1) Establish o the hub-to-spoken network
2) Attact more liner shipping companies to choose Shanghai as the main
call ports
3) Foster Shanghai to be a international logistic center through the supplier
more value added service.
3. Improving the level of compositive logistic center.
The container traffic is also influenced by the compositive logistic level
including transporting， transhipment，processing， warehousing ，value added
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service.

The sophisicated shipping centers in the world such as Londan and Singapore are
all great experience which Shanghai can fully utilize there development method.

Shanghai should make full use of the strength in the fertilized hinterland and the
support from the government and make up for the weakness in service level and
quality, finally enhance the competitiveness in order to be the international
shipping center in the long term.
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Appendix Ⅰ
The Questionaire of Port Competitiveness Factor Evaluation

Please give a mark to all the qualitative factors of port competitiveness, the marks
should be in the range of [0,10] and rounded to the nearest tenth.Thank you for
your supporting.

Table 6

The Questionaire of Port Competitiveness Factor Evaluation
Ports

Factors
water depth
annual working
days
hinterland resource
throughput
number of berths
frequency of
container ship’s
calling
diversity of
shipping routes
port cost
port dwell time
EDI system
government policy
economic growth
strategic developing
plan

Hong Kong

Shenzhen Busan

Tokyo

Kaohsiung Shanghai

Source: Drawn by the author ©Copyright YIN Leyi WMU-SMU(ITL 2010)
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Appendix II
The Questionaire of Port Competitiveness Factor Weighing Rate

Please evaluate the weighting rate for the element factors and secondary factors in
port competitiveness.Thank you for your great effort.

The elementary factors consist of four parts
1. Port natural condition(Assuming the weighing rate is A1)
2. Port operating condition(Assuming the weighing rate is A2)
3. Port service level (Assuming the weighing rate is A3)
4. Port developing capability(Assuming the weighing rate is A4)
A1+A2+A3+A4=1

The secondary factors are attached to the elementary factors.For example, Port
natural condition includes:
1. water depth (Assuming the weighing rate is B1)
2. annual working days (Assuming the weighing rate is B2)
3. hinterland resource (Assuming the weighing rate is B3)
B1+B2+B3=1

Please fill in the tables with weighing rate, the figures should be rounded to the
nearest tenth.
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Table 7 The Questionaire of Port Competitiveness Factor Weighing Rate
elementary
factor
Port natural
condition

Port operating
condition

Port service
level
Port
developping
capability

weighting
rate

secondary factor

weighting
rate

water depth
annual working days
hinterland resource
throughput
number of berths
frequency of container ship’s
calling
diversity of shipping routes
port cost
port dwell time
EDI system
government policy
economic growth
strategic developing plan

Source: Drawn by the author ©Copyright YIN Leyi WMU-SMU(ITL 2010)
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